Predicting the mortality risk in COVID-19 with Clinical
characteristics and laboratory outcome characteristics using
data mining methods

Declaration of pandemic
• As of 12 September 2020 (the date of latest data which is available for this
study), in the United States (US), new cases had reached over 6.6 million, with
more than 197,000 related deaths.
• Risk factors: age, gender, cardiovascular disease, hypertension, diabetes and etc.
• rare studies were conducted to analyze the prediction power of risk factors to
detect the risk outcome of COVID-19.
• there is no drug or vaccine clinically proven to treat COVID19 pandemic.
• we aimed to predict the mortality of patients with COVID-19 using
demographical, clinical and laboratory variables using common machine
learning.

72,390 laboratory-confirmed case were included to
the study during February 10, 2020 to August 17, 2020
from Centers for Disease Control and Prevention
(CDC).

Data
collection

Variables included
Sex, age, race and ethnicity, date of symptom, date of
first positive specimen collection, hospitalized status,
ICU status, death status, worker in US, developed
pneumonia, abnormal chest X-ray, acute respiratory
distress syndrome, intubation, Fever >100.4F, felt
feverish, Chills, myalgia, runny nose, sore throat,
cough, dyspnea, nausea or vomiting, headache,
abdominal pain, and diarrhea.

Used methods
• Random forest method
used common data mining models including:
• decision tree,
• support vector machine (SVM)
• naïve Bayes
• logistic regression
• neural network
• k-nearest neighborhood

Result:
• A total of 72390 patients (55% female and 45%
male) were included to the study.
• the 20-29 years was the most common age
group among COVID-19 patients
• the association between disease outcome
(survivor and deceased) and variables
including age, gender, US worker, developed,
race, all sign and symptoms, abnormal chest Xray, ARDS, hospitalization, ICU admission, and
intubation was significant (p-value<0.001).
• percentage of death outcome was highest in
patients older than 50 years and males were
more vulnerable compared to females

-Mean Decrease Accuracy was 42.10
which shows if we eliminate any
variable, how much our accuracy
would decrease. According to the
figure, Ago group is the most
important variable in our prediction.
-sensitivity, specificity, PPV and NPV
were 0.91, 0.89, 0.20, and 0.99 which
shows the wellness of the model.

